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$f$ . $(u, v, \eta)$ ,
(x) , (y) , :
$Ro_{T} \frac{\partial u^{*}}{\partial t*}+Ro(u^{*}\frac{\partial u^{*}}{\partial x^{*}}+v^{*}\frac{\partial u^{*}}{\partial y^{*}})-v^{*}=-\frac{\partial\eta^{*}}{\partial x^{*}}$ , (1)
$R \alpha_{\Gamma}\frac{\partial v^{*}}{\partial t*}+Ro(u^{*}\frac{\partial v^{*}}{\partial x^{*}}+v^{*}\frac{\partial v^{*}}{\partial y^{*}})+u^{*}=-\frac{\partial\eta^{*}}{\partial y^{*}}$ , (2)
$Ro_{T} \frac{\partial\eta^{*}}{\partial t^{*}}+Ro(u^{*}\frac{\partial\eta^{*}}{\partial x^{*}}+v^{*}\frac{\partial\eta^{*}}{\partial y^{*}})=-(\frac{Ro^{2}}{Fr^{2}}+R\eta^{*})(\frac{\partial u^{*}}{\partial x^{*}}+\frac{\partial v^{*}}{\partial y^{*}})$ , (3)
$Ro_{T} \equiv\frac{1}{fT}$ , $Ro \equiv\frac{U}{fL}$ , $Fr \equiv\frac{U}{\sqrt{\mathit{9}0}}$ . (4)
, $*$ , $f,g,$ $H_{0}$ ,
, . $T,$ $U,$ $L$ , , ,
. R , $Ro,$ $Fr$ 1 , , , ,
. , $(\ \eta <<1, Ro\ll 1)$
, $A=fLU/g$ .
(1) $\sim(3)$ , 1 , $Ro$ ,
, :
$( \frac{\partial}{\partial t*}+\frac{\partial\eta^{*}}{\partial x^{*}}\frac{\partial}{\partial y^{*}}-\frac{\partial\eta^{*}}{\partial y^{*}}\frac{\partial}{\partial x^{*}})(\Delta_{H}\eta^{*}-\frac{Ro^{2}}{Fr^{2}}\eta^{*})=0$ . (5)
, $\Delta_{H}$ .
3 $(u^{*}, v^{*}, \eta^{*})$ (1) $\sim(3)$ , 1 $\eta^{*}$ (5) ,
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1: ($Ro=1,$ $Fr=0.33$ ). ( ) $\overline{u}$ , ( ) $\overline{\eta}$, ( ) $\overline{q}$.




$u_{0}$ , R $Fr$ , :
$Ro \equiv\frac{u_{0}}{fB}$ $Fr \equiv\frac{u_{0}}{\sqrt{gH_{0}}}$ . (8)
, $f=10^{-4}\mathrm{s}^{-1},$ $g=$ lOms-2, lOOOkm, $100\mathrm{m}\mathrm{s}^{-1}$ , $9\mathrm{k}_{\mathrm{I}}\{\mathrm{n}$ , $Ro=$
$1,$ $Fr=0.33$ . , $f,$ $g,$ $B$ , $Ro$ $u_{0}$ , $Ro$
$Fr$ $\sqrt{H_{0}}$ .
1 $\overline{u}$, $\overline{\eta}$ , $\overline{q}$ $Ro=1,$ $Fr=0.33$
. , $y=\pi/2,3\pi/2$ . $\overline{u}$
, $\overline{\eta}$ . , $y=\pi$
, $y=0,2\pi$ . , $\overline{q}$ $y$ ,
- .
32
(1) $\sim(3)$ . $(u^{*}, v^{*}, \eta^{*})$ , (6),(7)
$\overline{u}$, $\overline{\eta}$ $(u’, v’, \eta’)$ . (1) $\sim(3)$ ,
. , $*$ .
$Ro_{T^{\frac{\partial u’}{\partial t}}}+Ro \overline{u}\frac{\partial u’}{\partial x}+Rov’\frac{\partial\overline{u}}{\partial y}-v’=-\frac{\partial\eta’}{\partial x}$ , (9)
$Ro_{T} \frac{\partial v’}{\partial t}+Ro\overline{u}\frac{\partial v’}{\partial x}$
$+u’=- \frac{\partial\eta’}{\partial y}$ , (10)
$Ro_{T} \frac{\partial\eta’}{\partial t}+Ro\overline{u}\frac{\partial\eta’}{\partial x}+Rov’\frac{\partial\overline{\eta}}{\partial y}=-(\frac{Ro^{2}}{Fr^{2}}+Ro\overline{\eta})(\frac{\partial u’}{\partial x}+\frac{\partial v’}{\partial y})$ . (11)
53
$(u’, v’)$ $\psi’$ , $\phi’$ ,
$u’=- \frac{\partial\psi’}{\partial y}+\frac{\partial\phi’}{\partial x}$ , $v’= \frac{\partial\psi’}{\partial x}+\frac{\partial\phi’}{\partial y}$ , (12)
, $(\psi’, \phi’, \eta’)$ :
$Ro_{T} \frac{\partial\nabla^{2}\psi’}{\partial t}+Ro\overline{u}\frac{\partial\nabla^{2}\psi’}{\partial x}-Ro\frac{\partial\overline{u}}{\partial y}\nabla^{2}\phi’-Ro\frac{\partial^{2}\overline{u}}{\partial y^{2}}(\frac{\partial\psi’}{\partial x}+\frac{\partial\phi’}{\partial y})+\nabla^{2}\phi’=0$ , (13)
$Ro \tau\frac{\partial\nabla^{2}\phi’}{\partial t}+R\overline{m}\frac{\partial\nabla^{2}\phi’}{\partial x}-2Ro\frac{\partial\overline{u}}{\partial y}\frac{\partial}{\partial x}(\frac{\partial\psi’}{\partial x}+\frac{\partial\phi’}{\partial y})-\nabla^{2}\psi’+\nabla^{2}\eta’=0$, (14)
$Ro\tau^{\frac{\partial\eta’}{\partial t}}$ $+R \overline{m}\frac{\partial\eta’}{\partial x}+Ro\frac{\Phi}{\partial y}(\frac{\partial\psi’}{\partial x}+\frac{\partial\phi’}{\partial y})+\{\frac{Ro^{\mathit{2}}}{Fr^{\mathit{2}}}+\ \text{ ^{}2}\phi’=0$ (15)
$k$ $\{\psi’, \phi’, \eta’\}(x, y, t)=Re[\{\Psi(y), \Phi(y), H(y)\}e^{k(x-d)}.\cdot]$ ,
(13)\sim (15) . , $2\pi$
. $k$ , $c=$ i ,
$c$, k .
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3: 1 4 . 1/4 . 1 $’-\pi/2$
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$(kc_{i}=0.1801)$ , $(kc_{i}=0.1859)$ ( 3). , $\psi’$
, $\phi’,$ $\eta’$
( ) , .
, $\psi’$ ,
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4: $Ro$ , $Fr$ . ( ), ( ).
.
. , $\psi’$ $\phi’$ 1 .
, $\psi’$ , . , $\psi’,$ $\eta’$ ,
$\phi’$ 1/4 . $\text{ }$ , $\phi’$ $\eta’$
. , $\eta’$ $\psi’$ ,
, .
, $Ro$ $(0\leq Ro\leq$
5) $Fr$ $(0\leq Fr\leq 1)$ , ( 4). ,
4 , .
$Ro$ , $Ro$ . $Ro$ $Fr$
. , $Fr$ ,
. $Ro$ , $Fr$ . , $Ro$
, $Ro$ . , $Fr$
, $Fr$ . ,
$Fr$ , . , $Ro$
, {$\mathrm{g}Fr$ , , .
42
3 . 5
4 1 , $\phi’$ $Ro$ $(0.05\leq Ro\leq 10)$ $Fr$
(O.O1 $\leq Fr\leq 0.33$) .
, $Fr$ ( ) , $Fr$
. , , $Fr$ 1/3 $\phi’$ 1
. $Ro=1$ $Fr$ 033, 0.1, 0.03, 0.01, , $\phi’$
1 $2\cross 10^{-3},1.0\cross 10^{-4},1.0\cross 10^{-5},1.0\cross 10^{-6}$, . , $Fr$ $\phi’$
, $\psi’,$ $\eta’$ , 2
.
56
5: $\phi’$ $Ro$ ( ), $Fr$ ( ) . $Ro=0.05,0.1,0.5,1,5,10$, $Fr=$
033, 01, 003, 001.
, $Ro$ ( ) . $Ro$ $(Ro=0.05)$ ,
. , $Ro$ ,
, $Ro$ $(Ro=10)$




42 . $(\psi’, \phi’, \eta’)$
, (13)\sim (15) . , ,
$\mathrm{O}_{s}$ O , , –
, $\{\psi’, \phi’, \eta’\}=\{\epsilon_{s}\psi_{s}, \delta_{s}\phi_{s}, \sigma_{s}\eta_{s}\}+\{\epsilon_{a}\psi_{a}, \delta_{a}\phi_{a}, \sigma_{a}\eta_{a}\}$ .
, $\mathrm{O}(1)$ .
, . ,
$\overline{u}=\overline{u}_{s},$ $\overline{\eta}=\overline{\eta}_{a}$ . , (13)\sim (15) , .
57
, (13) .
: $Ro_{T} \epsilon_{S}\frac{\partial\nabla^{2}\psi_{S}}{\partial t}=$
$-Roe_{S} \overline{u}_{S}\frac{\partial\nabla^{2}\psi_{S}}{\partial x}+m_{a}\frac{\partial\overline{u}_{S}}{\partial y}$ \nabla 2\phi $+Roe_{\theta} \frac{\partial^{2}\overline{u}_{S}}{\partial y^{2}}\frac{\partial\psi_{S}}{\partial x}+Ro\delta_{a}\frac{\partial^{2}\overline{u}_{s}}{\partial y^{2}}\frac{\partial\phi a}{\partial y}-\delta_{S}\nabla^{2}\phi_{\theta}$ , (16)
: $Ro_{T} \epsilon_{a}\frac{\partial\nabla^{2}\psi a}{\partial t}=$
-Rz -u, $\frac{\partial\nabla^{2}\psi a}{\partial x}+Ro\delta_{S}\frac{\partial\overline{u}_{\mathit{8}}}{\partial y}\nabla^{2}\phi_{S}+Roe_{a}\frac{\partial^{2}\overline{u}_{S}}{\partial y^{2}}\frac{\partial\psi a}{\partial x}+Rd_{\theta}\frac{\partial^{2}\overline{u}_{\mathit{8}}}{\partial y^{2}}\frac{\partial\phi s}{\partial y}$-\mbox{\boldmath $\delta$} \nabla 2\phi a. (17)
, , $y$ ,
:
$\frac{\partial A_{s}}{\partial y}=B_{a}$ , $\frac{\partial A_{a}}{\partial y}=B_{s}$ , $A_{s}\cross B_{s}=C_{s}$ , $A_{s}\cross B_{a}=C_{a}$ , $A_{a}\cross B_{a}=C_{s}$ .
(16),(17) , $Fr$ $\mathrm{A}.\mathrm{a}$ .
, 3 1 , $\psi’$ $\psi_{s}’$
$\psi_{a}’$ $\phi_{s}’,$ $\phi_{a}’$
$\langle$ , $\eta’$ $\eta_{s}’$ $\eta_{a}’$
$\epsilon_{s}\gg\epsilon_{a},$ $\delta_{s},$ $\delta_{a}$ , $\sigma_{s}\gg\sigma_{a}$ . (18)
, (16),(17) :
: $Ro \tau\epsilon_{s}\frac{\partial\nabla^{2}\psi_{\mathit{8}}}{\partial t}=-Ro\epsilon_{s}\overline{u}_{s}\frac{\partial\nabla^{2}\psi_{s}}{\partial x}+Ro\epsilon_{S}\frac{\partial^{2}\overline{u}_{s}}{\partial y^{2}}\frac{\partial\psi_{s}}{\partial x}$ , (19)
: $Ro_{T} \epsilon_{a}\frac{\partial\nabla^{2}\psi_{a}}{\partial t}=0$ . (20)
, , . , $\psi’$
, ,
. (19) $\psi’$ $Ro$ , $\psi’$
.
, (18) , :
: $Ro_{T} \delta_{s}\frac{\partial\nabla^{2}\phi_{\mathit{8}}}{\partial t}=\epsilon_{s}\nabla^{2}\psi_{s}-\frac{g\sigma_{s}}{f}\nabla^{2}\eta_{\mathit{8}}\sim$ ’ (21)
(X)
:
$Ro \tau\delta_{a}\frac{\partial\nabla^{2}\phi_{a}}{\partial t}=\frac{Ro\epsilon_{s}2\frac{\theta\overline{u}_{s}}{\partial y}\frac{\partial^{2}\psi_{s}}{\partial x^{2}}}{(\mathrm{Y})}$
. (22)
, $\phi_{s}’$ $\phi_{a}’$ , $\psi_{s}’$
(X), (Y) . (X), (Y) ,
$\phi_{a}’$ (Y) $Ro$ , $Ro$
. , $Ro$ , $(X)\gg(\mathrm{Y})$ , (21)
. , $Ro$ , $(X)\ll(\mathrm{Y})$ , (22) . $Ro$
58
, $Ro=u_{0}/fB$ , $u_{0}$ . , ,




$Fr$ , $\psi’,$ $\eta’$ , $\phi’$ .
. (15) 4 , $Fr$ , Ro2/F . $\eta’$
, $2\phi’$ , $\phi’$





$(0\leq Ro\leq 10,0\leq Fr\leq 1)$ . , ,
, $Fr$ . , $Ro$ , $Fr$
. , , $\psi’$
$\phi’$ , $Fr$ , $Fr$ $\phi’$ $.\backslash \backslash \backslash$
. , ,
,
. , $Ro$ , $Ro$ $\phi’$ .
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, ,
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